sYNoPsis A method is described for collecting cells on membrane filters in their natural topographical relationships, so that they can be correlated with exact areas in the cervix and with punch biopsy specimens. The same cell sample, after study with Papanicolaou stain, can then be used for other methods without the cells losing their spatial relationships. An example is given of an early cervical carcinoma in which, using a photographic method with a simple type of photometric device, the nuclear DNA was measured from accurately identified normal and neoplastic areas.
The traditional Ayre cervical smear is well adapted for detecting unsuspected cervical disease. For the study of the abnormal cervix, however, it has the defect of providing a cell mixture from the whole area sampled, which usually includes epithelia of several different types. It is useful to take cell samples which maintain the original topography, and this can be done by the method to be described. The areas studied can be correlated with the corresponding colposcopic and histological findings. Evans (1967) and Evans, McCormack, Sanerkin, Ponsford, and Jones (1969) introduced a method of sampling the whole surface of the living cervix by placing a circular membrane filter by means of a cylindrical applicator. The membrane was then fixed, stained, and mounted. This resulted in a more complete sampling than the older method of Trifon (1958) and Nyklicek (1960) 
Material
Membrane samples were obtained at the time of colposcopy from 200 women. Of these, 125 were attending six to eight weeks after therapeutic termination of pregnancy, 24 were being admitted to a penal institution (Singer, 1972) , and 51 were hospital patients, usually attending on account of abnormal cervical smears.
Technique MEMBRANE FILTER SAMPLES
Pieces of Metricel (Gelman) membrane, 5,u pore size, are cut to have an area of approximately 2 or 2-5 sq cm and of such a shape that there is only one orientation congruent with a predetermined diagram. We have mainly used a segment of a circle or a rectangle with a cut-off corner, thus:
Employing colposcopy, and before the routine application of acetic acid, a piece of membrane is applied to any areas which it is desired to sample, noting or photographing the exact position and 542 Theory requires that the exposure shall be adjusted so that the transmittance of the film is inversely proportional to the logarithm of the exposure. This has to be tested on a particular film and using the chosen developer. Logarithmic variation in the exposure is achieved by combining a series of neutral density filters, graded in terms of optical density. Successive photographic exposures were made in which the exposure was so controlled, and the relationship was linear from 100 to 25 % transmittance.
Apparatus
The apparatus (fig 2) consisted of a film holder, diaphragm, and photometer. The film was illuminated by a lamp whose filament was 70 mm below the film. An iris diaphragm was situated 6 mm above the film, it opened to 16 mm and could be closed to 2-5 mm against a stop. This was the size needed to encircle the largest nucleus. A silicon photodiode could be brought into line above the iris at a distance of 20 mm above the film so that the transmitted light could be measured. Alternatively, a 10 mm aperture above the iris enabled the film to be moved about under direct vision until a nucleus could be seen. Observation was improved with a magnifying lens 50 mm above the film. Movement of the film was obtained by converting a microscope stage having rack and pinion motion in two directions. The lamp was run from an adjustable stabilized supply. The diode current was amplified and recorded on a large meter.
Standardization
Standardization of the apparatus was obtained by reading over an area of clear film (not background) from a part which had not been exposed to light. The iris was reduced to the limit of 2-5 mm, the photodiode was inserted into the light path and the illumination adjusted till the meter read 100% transmittance.
Measurements
To perform measurements, nuclei were brought into view by opening the iris, using the aperture and lens. Nuclei out of focus were rejected. A selected nucleus was positioned in the centre of the iris by means of the mechanical stage. The iris was closed down to the stop. The photodiode was inserted in the light path and the meter reading was noted.
It was necessary to measure the background absorption at two or three places round the nucleus. Several nuclei close together can employ the same group of background readings. Further nuclei 10 mm away required a separate set of readings. The mean background reading was subtracted from the nucleus reading to give a difference measured in units of transmission which represented the density of the nucleus.
Results and Discussion
Since the cells are seen in their proper relations to each other, a brief description will be given of the appearances in Papanicolaou-stained membranes.
In Papanicolaou's (1943) Reagan (1958) and Patten (1969) cally all the cells in a given area can be assumed to come from a well defined and identified spot; and that both normal and abnormal areas are studied on the same preparation, so that variations in staining operate equally on both cell populations.
